Sponges as models to study emergence of complex animals.
The emergence of complex animal life forms remains poorly understood despite substantial interest and research in this area. To be informative, the ideal models to study transitions from single-cell organisms to the first animals and then to mammalian-level complexity should be phylogenetically strategically placed and retain ancestral characters. Sponges (Porifera) are likely to be the earliest branching animal phylum. When analysed from morphological, genomic and developmental perspectives, sponges appear to combine features of single-cell eukaryotic organisms and the complex multicellular animals (Eumetazoa). Intriguingly, homologues of components of the eumetazoan regulatory networks specifying the endoderm, the germ-cells and stem cells and (neuro) sensory cells are expressed in sponge choanocytes, archaeocytes and larval sensory cells. Studies using sponges as model systems are already bringing insights into animal evolution, and have opened avenues to further research benefitting from the recent spectacular expansion of genomic technologies.